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(54) [TITLE OF THE INVENTION] 
INK JET DYEING METHOD 

(57) [ABSTRACT] 
[PURPOSE] 

To enable an ink jet dyeing with excellent level dyeing properties that shows excellent control over " 
bleeding" by absorbing ink in short time, and does not cause color unevenness at die boundary region of a 
dyed portion and non-dyed portion. 

[CONSTITUTION] 

After first applying a treatment solution that includes at the least one type of water-soluble metallic salt 
and cation group compound, nonionic water-soluble polymer, and a nonionic surfactant or amphoteric 
surfactant to a cloth, said cloth is ink jet dyed by using an ink that contains water-insoluble dye or 
pigment.. 
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[CLAIMS] 
[CLAIM ITEM 1] 

An ink jet dyeing method that first applies treatment solution that contains at the least one type of water- 
soluble metallic salt and cation group compound, nonionic water-soluble polymer, and nonionic surfactant 
or amphoteric surfactant to a cloth, and then, said cloth is ink jet dyed by using an ink that contains water- 
insoluble dye or pigment. , .^ 

[DETAILED EXPLANATION OF THE INVENTION] 
[0001] 

[FIELDS OF INDUSTRIAL APPLICATION] 

This invention relates to the ink jet dyeing method with excellent level dyeing properties that controls 
"bleeding" of ink and enables printing of sharp and clear images. 

[0002] 

[PRIOR ART] 

As printing methods of cloth which are generally practiced, methods such as hand textile printing, roller 
textile printing, screen textile printing, or transfer textile printing and the like are known. However, these 
conventional printing methods all require a use of screen, engraved roller, or transfer paper on which 
patterns are formed beforehand, and therefore, it complicates the work of dyeing , and increase in dyeing 
cost cannot be avoided. Above all, because these conventional printing methods cannot print small volume 
of multiple patterns instantly, they have not been regarded as the dyeing methods which can accommodate 
toward requirements of fashion garment fields which are known to show a significant versatile changes. 

[0003] 

In recent years, a printing method of cloth that utilizes printing method by ink jet that was first developed 
in the field of paper printing , that is to say, an ink jet dyeing method, has been proposed. Forming of an 
image by this ink jet method can be combined with an image reader or a computer to enable a printing 
without requiring not so long hours and cost, and it is attracting much attention as a dyeing method that is 
capable of accommodating toward the requirements of fashion garment fields. 

[0004] 

However, according to this , ink jet dyeing method, because so-called "bleeding" that is caused by 
diffusion of ink on a plane along with orientation of fibre occurs to result in blurred image , it presents a 
problem of not able to form a delicate pattern on a cloth. As countermeasures to control this "bleeding" of 
ink, following methods are proposed: 

[1] a method to prevent fi-om shift of ink on the cloth through a water-repellent treatment (make reference 
to the Japanese Patent Application Kokai Sho 60[1985]-99081 publication), or a method to apply a special 
pre-treatment such as surface treatment by water-soluble polymer to improve water retention on the cloth 
(make reference to the Japanese Patent Application Kokai Sho 61[1986]-55277 publication), 

[2] a method to use an ink that shows specific viscous behaviors (make reference to the Japanese Patent 
Application Kokai Sho 62[1987]-101669 publication), 

[3] a method to reduce shift of ink on the cloth plane by gelling (make reference to the Japanese Patent 
Applications Kokai Sho 60[1985]-81379 publication and Kokai Sho 61[1986]-231287 publication). 
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[0005] 

However, although the countermeasure [1] reduces "bleeding" of ink droplets on the cloth through 
application of water-repellency treatment or water-soluble polymer, it prolongs absorption time of the ink 
on the cloth (fibre) to cause "bleeding" at the bordering portion where colors are varied to show a defect of 
ill affecting image sharpness. In addition, the countermeasures [2] and [3] both show a defect by causing 
increase in viscosity of ink or insoluble component concentration in the ink to worsen discharge rate of the 
ink during the time of ink jet dyeing. 

[0006] 

In addition, it is proposed to solidify and aggregate dye and pigment on the cloth when using water- 
insoluble dye or pigment (these will be hereafter referred to as dye and pigment) in the ink to control 
"bleeding" (make reference to the Japanese Patent Applications Kokai Sho 61[1986]-132688 publication 
and Kokai Sho 61[1986]-215787 publication). However, although these methods are effective in 
controlling "bleeding", separation of said dye and pigment and water medium occur on the cloth, and 
presents a defect that the water medium that is separated to cause ill affect on dyeing. For instance, as 
illustrated in the Figure 1, when printing of the prescribed image is conducted over set width by moving a 
nozzle head (1) of a serial type printer and injecting the ink at right angle against the cloth (2) that is 
transported in the arrow marking (y) direction , water that is the medium of dye and pigment may bleed out 
to significantly expand fi-om the bordering region of dyed portion and non-dyed portion. And therefore, 
when prescribed printing is conducted over set width by injecting an ink twice repeatedly on the cloth, 
because ink is printed on the bordering region remains wet by the water medium of the ink that was dyed 
first, it presents a problem of causing uneven stripe form portion (5) after coloration. 

[0007] 

[SUBJECTS SOLVED BY THIS INVENTION] 

The purpose of this invention is to offer the ink jet dyeing method with excellent level dyeing properties 
that absorbs ink in short time and shows excellent effect of control over "bleeding", and does not generate 
uneven color at the bordering region of dyed portion and non-dyed portion. 

[0008] 

[MEASURES USED TO SOLVE THE SUBJECTS] 

This invention attains above-explained purpose by carrying out ink jet dyeing that is characterized by the 
fact that first applies a treatment solution that contains at the least one type of water-soluble metallic salt 
and cation group compound, nonionic water-soluble polymer, and nonionic surfactant or amphoteric 
surfactant on a cloth, and then, applies ink jet dying on said cloth by using an ink that contains water- 
insoluble dye or pigment. 

[0009] 

Through treatment of a cloth with the treatment solution explained above beforehand, it provides an effect 
of solidifying dye and pigment in the ink by water-soluble metal salt or cation group compound, and 
controls separation of dye and pigment of nonionic water-soluble polymer and medium such as water, and 
through a synergistic effect of the effect that controls expansion of medium such as water and effect to 
improve penetration of dye and pigment on the cloth (fibre) by the nonionic surfactant or amphoteric 
surfactant, it allows absorption of the ink on the cloth in short time while controlling the "bleeding", and 
above all, it prevents form occurrence of uneven color at the bordering region of dyed portion and non- 
dyed portion to enable a printing of high quality pattern printing showing excellent level dyeing properties. 
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[0010] 

As for the water-soluble metal salt that is used in this invention, water-soluble salt of polyvalent metallic 
salt of which aqueous solution shows 4 - 10 pH and causes loss of dispersion action of dispersant to enable 
a solidification of dye and pigment may be mentioned. For instance, alkali earth metallic salt such as 
CaC12, BaCi2, or MgC12 and the like, and monovalent metallic salt such as KCl and the like may be 
mentioned. When dispersant of dyes and pigments is of anion group dispersant, use of salts such as Ba, K, 
Ca and the like which cause loss of dispersion action of that and easily solidify dyes and pigments is 
recommended. In addition, as example of cation group compound, cation compounds of various amine salt 
or quaternary ammonium salt type cation group compound, and nitrogen containing cationic compounds 
such as quaternary ammonium salt polymer, or polyamine and the like may be mentioned. It is preferable 
when polycation is used. 

[0011] 

It is recommended to use these water-soluble metallic salt or cation group compounds at 0.1 -20 weight 
% or most preferably, at 2 - 10 weight % based on the cloth. As for the nonionic water-soluble polymer 
that is used in this invention, use of natural or synthetic polymers showing high water retention in a form 
similar to glue and can be jointly used with above-explained water-soluble metallic salt or cation group 
compound is recommended. As examples of natural polymers, starch such as sweet potato, potato, com, or 
wheat and the like; cellulose group substance such as hydroxy ethyl cellulose and the like; polysaccharides 
such as gum Arabic, locust bean gum, tragacanth gum, guar gum, or tamarind seeds and the like, and other 
glue agents can be mentioned. In addition, as examples of synthetic polymers, vinyl group compounds 
such as polyvinyl alcohol, polyvinyl methyl ether and the like; acryl group compounds such as polyacryl 
amide and the like; and polyvinyl pyrrolidone may be mentioned. 

[0012] 

It is recommended to apply this nonionic water-soluble polymer at 0.1 - 20 weight %, or more preferably, 
1-10 weight % range based on the cloth. When it happens to be under 0.1 weight %, it is not possible to 
provide a sufficient controlling effect over "bleeding". When it happens to exceed 20 weight %, although 
controlling effect over "bleeding" of ink may improve, ink exhaustion becomes worse and is not desirable 
from the standpoint of economy. 

[0013] 

In addition, according to this invention, nonionic surfactant or amphoteric surfactant is jointly used in 
order to enhance penetration of ink to the cloth. As examples of nonionic group surfactants, ether type 
active agents such as polyoxylene alkyl ether, polyoxylene alkyl allyl ether; ester type active agents such as 
polyoxy ethylene alkyl ester, or sorbitan fatty acid ester and the like; amino ether type active agents such 
as polyoxy ethylene alkyl amine and the like; ether ester type active agents such as polyoxy ethylene 
sorbitan fatty acid ester and the like; fatty acid alkylol amide type active agents; and polymer active agents 
such as polyoxy ethylene polyoxy propylene may be mentioned. 

[0014] 

As amphoteric surfactants, compounds having anionic group and cationic group in one molecule to form 
intramolecular salt may be mentioned. For instance, betain type surfactant such as lauryl betain, or stearyl 
betain and the like may be mentioned. These nonionic surfactant and amphoteric surfactant may be used as 
one type or compounds of more than two types. These surfactants may be used at 0.1 ~ 5 weight % range 
based on the cloth. When it happens to be under 0.1 weight %, effect of improved penetration of the ink 
on the cloth remains small, and it is not possible to control "bleeding" at sufficient level. On a contrary, 
when it happens to exceed 5 weight %, above-explained penetration reaches saturation, and it inhibits 
^Egregation of dyes and pigments which lost their dispersibility by above-explained water-soluble metallic 
salt or cation group compound to loose uniform dyeing property. It is preferable when it is used at 0.1 
2.0 weight %. 
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[0015] 

As explained above, the treatment solution in which each component is compounded is applied to various 
cloth by an ordinary method, and thus treated cloth is dried. As for the cloth, cloth of woven form, knit 
form, or nonwoven cloth form made of synthetic fibre such as polyester, nylon, or acryl and the like; semi- 
synthetic fibre such as acetate and the like; natural vegetable fibre such as cotton, or linen and the like, and 
animal fibre such as wool and the like may be used; and.no particular restrictions are placed. 

[0016] 

In addition, as the method of applying said treatment solution to the cloth, any already known methods 
such as padding method, spray method, printing method, or coating method and the like may be used, and 
no particular restrictions are placed. The cloth that is pre-treated in above-explained manner id dyed by 
using an ink jet dyeing device that injects liquid such as ink fi-om a nozzle in a droplet form. As for the 
device, any types such as continuous discharge type, head moving type multi-nozzle, ink jet method, and on 
demand type method and the like may be used. 

[0017] 

For above-explained ink jet dyeing, the one in which medium preferably having the main component of 
water, dyes and pigments such as dispersion dyes and pigments, reaction type dispersion dyes and the like 
are dispersed is used. When cloth is made of polyester or acetate, it is recommended to use the ink that 
contains dispersion dyes. In addition, besides dyes and pigments, and water medium, it is all right to 
compound anti-drying agent, preservatives, pH regulators, dispersant, or binder and the like in the ink. The 
cloth that is ink jet dyed in above-explained manner is put through already known process such as 
coloration, or soaping and the like to complete dyeing. 

[0018] 

[EXAMPLES] 

EXAMPLES 1 - 3, COMPARATIVE EXAMPLES 1 ^ 4 
Textured yam fabric comprising polyester group fibre was padded (70% pick up) with 7 types of pre- 
treatment aqueous solution with varied composition shown in the Table 1, and they were dried at 150°C to 
complete pretreatment. 
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[0019] 
[Table 1] 

1: example, 2: comparative example, 3: pretreatment agents, 4: water-soluble metallic salt, 5: cation group 
compound, 6: nonionic water-soluble polymer, 7: nonionic surfactant, 8: amphoteric surfactant, 9: ink 
droplet diameter (mm), 10: in the direction of warp, 1 1 : dye portion, 12: water component portion, 13: in 
the direction of weft, 14: dye portion, 15: water cpmponent portion, 16: time of ink absorption, 17: 
occurrence of stripe form unevenness, 18: uniform dyeing property at solid part, 19: ink bleeding 
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[0020] 

The numeral value shown in the Table 1 indicated the pretreatment agents column refers to weight %. 
As water-insoluble metallic salt, CaC12 was used; and as cation group polymer, Neofix RE 
[transliteration] brand name of polycation made by Nikka Kagaku K.K. was used; and as nonionic water- 
soluble polymers, brand name Maypro Gum [transliteration] of which main components are locust bean 
gum and guar gum made by Sansho K.K. was used; and as nonionic group surfactant, Pulonic 108 
[transliteration] brand name of polyoxy ethylene polyoxy propylene copolymer made by Asahi Denka K.K. 
was used; and as amphoteric surfactant, Anone BF [transliteration] brand name of dimethyl alkyl 
(coconut) betain made by Nihon Yushi K.K. was used. 

[0021] 

These cloth pretreated with 7 types of treatments were subjected for a ink drop test using each ink 
composition A (red) shown below, and results are shown in the Table 1. 

INK COMPOSITION A (red): 
C.I. Disperse Red 60 5.0 % 

dispersant 1.5% 
propylene glycol 30.0 % 

ion exchanged water 63.5 % 

note: as dispersant, sulfuric acid ester salt of styrene converted phenol ethylene oxide adduct (EO) was 
used. 

[0022] 

INK DROP TEST: On the surface of each cloth that was dyed, ink 10 |il was dropped by using a micro- 
syringe; and diameter of ink droplet and time required for the ink to be absorbed in the cloth were 
measured by the method explained below. Diameter of the ink droplet was measured with droplet diameter 
of dyed portion and droplet diameter of water component portion (droplet diameter where water is bleeding 
out) . 

[0023] 

In addition, absorption time indicates the time when it was visually observed that ink no longer reflects 
the light. According to the Table 1, examples 1,2, and 3 all show reduced expansion of ink itself by water- 
soluble metallic salt or cation group compound that was applied through the pretreatment, and above all, 
control over expansion of water medium by the nonionic water-soluble polymer is noted, and furthermore, 
nonionic or amphoteric surfactant quickens the speed of absorption of ink by the cloth. And therefore, it 
may be noted that during actual Inkjet dyeing, it is possible to print a sharp image. 

[0024] 

Then, cloth pretreated through examples 1 ~ 4 and comparative examples 1 - 4 were Inkjet dyed by using 
an ink jet printer of which structure is illustrated in the Figure 1 and its specification is shown below to 
study the movement of water component in the ink. 

INK JET PRINTER: 
number of colors : two colors 
resolution: 8 cot/mm 

nozzle structure: multiple nozzle continuous type with 4 nozzles per one color 
nozzle diameter: 50 micron 

printing method: by nozzle moving method (dyeing (printing) width per one time is 4 cm) 

As an ink, two colors including above-explained ink composition A (red) and ink composition B (blue) 
shown below ere used. 



8 



[0025] 

INK COMPOSITION B (blue) 
C.I. Dispersed Red 79 5.0% 
dispersant 1.5% 
propylene glycol 30.0% 
- ion exchanged water 63.5 % . 

note: As dispersant, sulfuric acid ester salt of ethylene oxide adduct (EO) of styrene converted phenol was 
used. 

[0026] 

After completion of dyeing, occurrence of stripe-form unevenness, uniform dyeing property on solid part, 
and bleeding of ink were studied through visual observation; and results are shown in the Table 1. 
Examples 1,2, and 3 all showed improved bleeding of the ink with water-soluble metallic salt or cation 
group compound to enable to control the movement of moisture in the ink by nonionic water-soluble 
polymer, and decline of ink absorption speed that accompanies this can be relaxed by surfactant to improve 
level dyeing properties. 

[0027] 

[EFFECTS OF THIS INVENTION] 

According to this invention's Inkjet dyeing method, by pre-applying a treatment solution that includes at 
the least one type of water-soluble metallic salt and cation group compound, nonionic water-soluble 
polymer, and nonionic surfactant or amphoteric surfactant to a cloth, aggregation action of water-soluble 
metallic salt and cation group compound in the ink on dyes and pigment is improved, and synergistic effect 
of the separation control effect of dyes and pigment and water medium in the ink by the nonionic water- 
soluble polymer and diffusion control of the water medium, and improved penetration of dyes and pigment 
to the cloth (fibre) by the nonionic surfactant or amphoteric surfactant to allow absorption of ink in the 
cloth in short time while controlling "bleeding" of the ink, and above all, it prevents from occurrence of 
uneven color at the bordering region of dyed portion and non-dyed portion to enable a pattern printing 
with high quality and excellent level dyeing properties. 



[BRIEF EXPLANATION OF THE FIGURES] 
[FIGURE 1] 

It illustrates a schematic drawing that shows status of dyeing at around head part during ink jet dyeing. 



[DESCRIPTION OF CODES] 

1 nozzle head 

2 cloth 

5 uneven dyed portion, 
[Figure I] 
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